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“ lay ”; he merely keeps the telescopic sight on the 
mark and fires as fast as the gun can be loaded— 
twenty times a minute. He is the pointeur; other 
gunners attend to laying of the gun, in giving the 
elevation to correspond with the range finder, and in 
setting the fuse, for which a special instrument has 
at last been introduced; others traverse the gun when 
required and hand over the ammunition, and all can 
work in security behind a steel shield. But the man 
who fires the gun gives his individual attention to 
“ pointing.” 

Official optimism at the end of the last century 
had declared our artillery to be perfect—a sure pre¬ 
lude to disaster. We know now that it was fit only 
for the scrap heap, and ■would have been knocked out 
in the first encounter with a European Power; and the 
German mercenary gunner in Africa was more than a 
match for our regular artillery. 

We must look to France for the most modern 
development of artillery science, as our military 
authority is quite content on a back seat. 

Parts iii. and iv. have the appearance of being lifted 
from a French source. The territorial gunner will 
profit at his leisure by a study of these parts and the 
useful hand sketches ; also in walking over the ground 
in his neighbourhood with eyes open; his opportunity 
of actual insight at manoeuvres will be small. 

The word mobility is always in vogue, with little 
grasp of its meaning. 

After a war the cry is always for a more powerful 
gun; and our eighteen-pounder weighs 24 cwt. on a 
pair of wheels. This is too much for the road and the 
team, and is putting the cart before the horse accord¬ 
ing to the proverb modified. A field gun must be able 
to leave the road and cross a ploughed field, so that the 
old definition of the Act of Parliament of Henry VII. 
still holds good, of a ton as a cartload, in fixing the 
standard weight to be carried on a pair of wheels. 

But in a long peace, when smart evolutions are con¬ 
sidered of more importance than gunnery, and 
mobility comes to mean a gallop with no reality be¬ 
tween the team, the weight decreases to an opposite 
extreme. 

The horse scarcity is becoming acute with the ad¬ 
vance of the motor-car. Territorial gunners will 
have to learn their drill indoors with blocks of wood 
and toy soldiers, like naval officers playing a war 
game on the gun-room table; and this book will 
provide plenty of ideas for abstract tactical problems. 

The artillery tactics of the flying machine come in 
for discussion. These tactics have been worked out 
long ago by the French, and the dirigible balloon 
was directed to take up a place of safety hovering 
vertically overhead, as then the enemy would not 
dare to fire with the prospect of the shot descending 
on his own head or his friends’. 

We prefer to think of the flying machine as a 
dragon-fly, in the German name, harmless and lovely 
for our delectation. But no public funds would be 
available if it could not be shown that the flying man 
could be utilised for human destruction, employed as 
“the light militia of the lower sky.” 

G. Greenhill. 


INSULATING MATERIALS AND ARMATURE 
WINDINGS. 

(1) Les Substances Isolantes et les Mdthodes d’lsole- 
ment utilisees dans VIndustrie Electrique. By Jean 
Escard. Pp. xix + 313. (Paris: Gauthier-Villars, 
19x1.) Price 10 francs. 

(2) Les Enroulements Industriels des Machines A. 

Courant continu et ci Courants alternatifs: Thiorie 
et Pratique. By E. Maree. With a preface by Paul 
Janet. Pp. vii + 240. (Paris: Gauthier-Villars, 

1911.) Price 9 francs. 

(1) A TREATISE on insulating materials conceived 
IT in a scientific spirit would certainly be 
welcome to many electrical engineers, and on reading 
the author’s preface to his attempt to write such a 
treatise one concludes he has approached his subject 
from this point of view. He tells us that his work 
is not intended to be a mere enumeration of the 
various insulating materials available, but a critical 
investigation, such as will help the practical engineer 
to make in each case the best selection possible. 
Good as the author’s intentions were, his perform¬ 
ance falls short of them. 

There is, to begin with, a good deal of matter in 
his book which has nothing whatever to do with 
insulating materials. The first forty pages are de¬ 
voted to a discussion of metallic and liquid conductors, 
and here we find merely a repetition of statements 
and figures which will be found in any text-book on 
physics. This is padding; so is the picture of a 
drilling machine, that of a shop in which tissue paper 
is pasted on to transformer plates, and so are the 
illustrations of various wooden and ferro-concrete 
telegraph poles. To drag in the coherer used in 
wireless telegraphy is also padding, pure and simple. 
That the insulating properties of concrete are dis¬ 
cussed is quite right, but it is misleading to draw' 
any conclusions from it in respect of the insulation 
of dynamos. Yet on p. 128 we are told that small 
machines are generally placed on timber, and are 
thus sufficiently insulated from earth. Large machines 
must be put on a concrete foundation, and although 
this is not an absolute insulator, it is a sufficiently 
poor conductor to prevent any considerable escape of 
electricity to earth. But precautions are necessary; 
the foundation must be kept dry, and to this end 
one must avoid the neighbourhood of steam and 
water pipes, and one must dry the air in the engine- 
house by ventilating fans. How a steam dynamo is 
to be driven without steam and water pipes coming 
near it the author does not explain. 

As regards special insulating compositions, there is 
little more than enumeration accompanied by some 
general remarks, such as one might find in a trade 
list. In some cases the composition is given in 
detail, but no definite electrical data. We find such 
trade names as “ Radoonite,” “Terracite,” “ Re- 
fragor,” “Megotalc,” “ Micacementite.” The last- 
mentioned material is said to withstand vibration, 
and we are told that certain traction motors which 
were not insulated with it broke down after a run 
of 20,000 km., whereas after this material was used 
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they were able to run 40,000 km. Information of 
this kind is simply valueless. 

A good deal of space is devoted to air as an insulat¬ 
ing- material, and reference is made to the investiga¬ 
tions of Ryan, Steinmetz, Scott, and Mershon (the 
latter’s name being persistently spelled Merthon). 
There is, however, nothing said about Watson’s re¬ 
search on the increase of the dielectric strength of 
air under high pressure, and the practical application 
he made of it, and brought before the Institution of 
Electrical Engineers a few years ago. The best 
chapter in the book is that on porcelain as an insu¬ 
lator. Here we get some definite data, both as to the 
various types used and the methods of testing. 

(2) Formula for armature windings area fascinating 
subject to the mathematician. It is, of course, pos¬ 
sible to represent any winding, no matter how com¬ 
plicated, by some mathematical expression, or even to 
devise a general winding formula of formidable aspect 
which, by a suitable choice of coefficients and con¬ 
stants, may be reduced to represent any winding, even 
the simplest. To an accomplished mathematician 
there must be a great temptation to treat the subject 
in this comprehensive way; and we may feel grateful 
to the author for having withstood the temptation 
and given us a treatise which restricts the subject 
to those windings that are of importance to the 
manufacturer. But these he treats thoroughly, not 
only as mathematical problems, but also from the 
manufacturer’s point of view', that is, including de¬ 
tailed descriptions of the various special tools required. 
The use of winding tables instead of drawings of 
connections is, of course, well knowm, but the author’s 
way of arranging the winding table is extremely use¬ 
ful. It contains not only the sequence of the con¬ 
ductors (or in a coil winding of the coil sides) proper, 
but also the sequence of slots and commutator sec¬ 
tions, so that the division of current between the 
armature circuits and the potential difference between 
any two conductors or any two commutator segments 
can be seen at a glance. 

The use of open slots and binding hoops is recom¬ 
mended for peripheral speeds under 6000 feet a 
minute; beyond that -wooden wedges should be used, 
or, better still, slots with an overlapping lip. As 
regards equipotential connections the author seems to 
think them of equal importance for w'ave and lap 
winding, and he fails to point out that with four-pole 
machines, even if lap wound, they are not nearly so 
necessary as in a six-pole machine. This is, however, 
a minor matter, and, moreover, does not affect the 
system of w-inding, which is, strictly speaking, a 
geometrical and not a dynamical problem. 

In the second part of the book we come to windings 
for alternating-current machinery. These are gener¬ 
ally more simple than direct-current windings, but the 
author treats them with equal thoroughness. Even 
such questions as the shape of the e.m.f. curve as 
influenced by the number of slots per phase per pole, 
the comparative merits of six-phase and three-phase 
windings for converters, those of two-phase versus 
three-phase generators, and other more theoretical 
matters receive due attention. The special tools re- 
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quired are fully discussed and illustrated, and ques¬ 
tions of insulation, such as the thickness of cotton 
covering, thickness of micanite tubes, covering and 
protection of coil ends, are not overlooked. The work 
is profusely illustrated both wdth line drawings and 
with perspective views of windings in different stages. 
These are very clear, and, as examples, well chosen. 
Polyphase winding diagrams are shown in different 
colours, so that it is easy to follow out the circuits 
for each phase separately. Gisbert Kapp. 


AGRICULTURAL BACTERIOLOGY. 

(1) Handbuch der landwirtschaftlichen Bakteriologie. 
By Dr. F. Lohnis. Pp. xii“+ 907. (Berlin : Gebruder 
Borntraeger, 1910.) Price 364-narks. 

(2) Landwirtschaftlich - bakteriologisches Praktikum. 
Anleitung zur Ausfuhrung von landwirtschaftlich- 
bakteriologischen Untersuchungen und Demonstra- 
tions-Experimenten. By Dr. F. Lohnis. Pp. vii + 
156. (Berlin : Gebruder Borntraeger, 1911.) Price 
3.40 marks. 

S the fertility of virgin soils becomes exhausted 
and the world’s population increases, man will 
become more and more dependent on artificial methods 
for increasing the fertility of the soil and on intensive 
cultivation. Research during the last twenty years 
has shown how important lowly forms of life are in 
these connections. The microbiologist has already 
indicated that, for instance, by increasing the nitrogen¬ 
fixing micro-organisms in the soil by inoculation, or 
by partial sterilisation whereby forms inimical to them 
may be destroyed, much may be done to increase the 
yield of crops without the actual addition of plant-food 
elements by means of manures. 

(1) There has of late been an enormous output of 
work from various laboratories and experimental 
stations, and the first work under review gives an 
admirable summary of the more important researches 
on agricultural microbiology. It is a large volume of 
900 pages, and has been compiled with true German 
industry from the original papers, the references to 
which are given. The latter occupy from a quarter 
to one-half, and in many cases three-quarters, of every 
page, often with a line or two of comment or explana¬ 
tion appended, so that the book forms a very complete 
bibliography of the subject, and it is pleasing to note 
that British, Colonial, and American work appears 
to have received full recognition, which is not always 
the case in German literature. The volume is divided 
into five main sections, which respectively deal with 
the occurrence and activity of micro-organisms in 
(1) fodder and agricultural foodstuffs, (2) the 
“retting” of flax and of hemp, and tobacco fermenta¬ 
tion, (3) milk and milk products, (4) manure, and 
(5) the soil, and the treatment of each is very com¬ 
plete. Thus, in the first named, after a general dis¬ 
cussion of the number and nature of micro-organisms 
in fodder and foodstuffs (hay, straw, grain and seeds, 
meal and roots), the subjects of the influence of micro¬ 
organisms in the preparation, heating, and firing of 
hay, in ensilage, in the decomposition of the starchy, 
saccharine, protein, and fatty constituents of fodder, 
&c., on digestion in the animal which consumes them, 
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